Abstract
Introduction

20
Psychological distress is common in people with acquired brain injury (ABI) such as stroke or 21 traumatic brain injury (TBI), and impacts negatively on long-term functional outcome. Frequency of 22 depression and anxiety are high after stroke (Campbell Burton et al., 2013; Hackett & Pickles, 2014) , 23 and post-stroke depression is associated with worse functional outcome (Pohjasvaara, Vataja, 24 Leppavuori, Kaste, & Erkinjuntti, 2001 ). Depression and anxiety are also common in adults with TBI 25 (Jorge et al., 2004; Osborn, Mathias, & Fairweather-Schmidt, 2014) , and presence of psychological 26 ill-health has been linked with poorer outcome and increased disability up to seven years following 27 TBI (Whitnall, McMillan, Murray, & Teasdale, 2006) . In light of the association between 28 psychological morbidity and poorer outcomes, it is important to address low mood and adjustment 29 problems during the rehabilitation process. Psychology services are a key component of ABI 30 rehabilitation, but the evidence base for specific psychotherapeutic methods in this population is 31 small and equivocal. There is some evidence of benefit from psychological therapies, including 32 cognitive-behavioural therapy and mindfulness-based cognitive therapy, in people with acquired 33 brain injury (Bedard et al., 2014; Bradbury et al., 2008; Soo & Tate, 2007) , but a Cochrane review of 34 psychological therapies for post-stroke depression found no overall beneficial effect in three trials 35 meeting their criteria (Hackett, Anderson, House, & Xia, 2008) . A more recent trial of behavioural 36 therapy for stroke survivors with aphasia and low mood reported beneficial effects (Thomas, Walker, 37 Macniven, Haworth, & Lincoln, 2013) . There remains a need for further high quality research 38 investigating psychological interventions which are aimed at alleviating psychological morbidity 39 following brain injury.
40
Cognitive-behavioural therapy (CBT) is one of the most commonly used psychological 41 therapies for the treatment of low mood, but there can be challenges in applying standard CBT 42 methods in patients with ABI because of the concomitant presence of cognitive impairment and lack 43 of insight. It has been argued that CBT can and should be adapted for the particular circumstances 44 and needs of people with ABI; for example, modified treatment frameworks have been described for 45 the stroke population (Broomfield et al., 2011; Kneebone, 2015) . It may also be helpful to 46 conceptualise depression after ABI as an understandable reaction at a time when self-identity is under threat (Gracey, Evans, & Malley, 2009) , and therefore to employ treatment approaches which 48 aim to resolve this threat to the self by facilitating self-reflection and personal growth as part of the 49 rehabilitation process.
50
In recent years, there has been an increasing emphasis on the study of positive psychological is a recently developed intervention approach (Rashid & Seligman, 2013) which is intended to 57 reduce distress and foster wellbeing by increasing experiences of pleasure, engagement and meaning.
58
Therapeutic exercises focus on experiences such as gratitude, savouring and optimism, and using were evidence of benefit, we envisage that such an approach could be delivered by rehabilitation positive psychology assessment tools in this clinical population, we also wished to investigate the 85 reliability of wellbeing measures. The present study was not designed to determine the efficacy of 86 the intervention; rather, our objective was to gather essential data to plan future trials in this area. within the clinical service. The study intervention followed a manualised programme designed by the 
213
The 20-week assessment was chosen a priori as the primary end-point because this would provide a 214 more robust test of efficacy in a future full-scale trial than the immediate post-intervention measures. Signature Strengths inventory was reported. Analyses were conducted on an intention to treat basis:
253 participants were analysed in the groups to which they had been allocated (regardless of adherence),
254
and missing data were not imputed. The study was not designed to have power to detect significant 255 differences in outcomes between the two study arms.
257
Results
258
Characteristics of the sample
259
A total of 76 patients expressed interest, of whom n = 9 were ineligible, n = 17 declined to 260 participate, and n = 13 lost contact, leaving n = 37 who enrolled in the study. A CONSORT 261 flowchart is given in Figure 3 . This shows that n = 27 completed baseline assessments and were 262 randomised. the treatment and control groups is given in the Supplement.
358
The DASS-21 Depression score would be the primary outcome of interest in a future full- were good, despite the cognitive challenges of self-directed task completion and independent 394 reflection on psychological concepts.
395
The dropout rate was comparable with typical rates for psychological therapies, which have issues of therapeutic engagement, in order to improve sample retention during the intervention phase.
410
A future trial would also benefit from a staged approach to maximise sample follow-up, moving 
422
A limitation of the study was the self-report nature of the follow-up questionnaires. Although 423 these were handled by a blinded assessor, they reflect subjective reporting by unblinded participants.
424
A future trial would benefit from the addition of externally rated outcome measures.
425
We conclude that a full-scale RCT of brief positive psychotherapy for emotional distress
426
following ABI is justified and feasible. The treatment package would be largely identical, and we 427 therefore expect to be able to incorporate data from this pilot study into a future larger analysis. This 428 will ensure maximum value from the present study, and contribute to the efficiency of a future trial.
429
Although the sample size here was small, we obtained sufficient information about recruitment 430 strategy, and detailed feedback from those participants who did complete treatment, to allow us to be 431 confident about designing and conducting a full-scale trial with a high chance of success. This will 432 require a multi-centre approach to achieve adequate sample sizes to detect significant treatment 433 effects.
434 Table 1 Demographic and clinical characteristics of the sample at baseline.
Overall Control Intervention
Age (years) n (missing) 27 (0) 13 (0) 14 (0) Median ( Years of education n (missing) 27 (0) 13 (0) 14 (0) Median (25th, 75th percentile) 11.0 (11.0, 15.0) 11.0 (11.0, 12.0) 11.0 (11.0, 15.0) Service setting n (missing) 27 (0) 13 (0) 14 (0) CTCBI n (%) 3 (11.1) 1 (7.7) 2 (14.3)
Stroke n (%) 24 (88.9) 12 (92.3) 12 (85.7)
Diagnosis category n (missing) 27 (0) 13 (0) 14 (0) CVA (infarct) n (%) 22 (81.5) 11 (84.6) 11 (78.6) CVA (haemorrhagic) n (%) 2 (7.4) 1 (7.7) 1 (7.1)
Other ABI n (%) 3 (11.1) 1 (7.7) 2 (14.3)
Time since injury (months)
n (missing) 27 (0) 13 (0) 14 (0) Median ( 
Figure 2
Schedule of assessments. Note: The sample size for analysis (total n = 15) refers to the analysis of sample size calculations for a future full-scale trial, based on the DASS-21 outcome data. The analysis sample for other results reported was n = 17.
Supplementary Results
Change on outcome measures at primary endpoint (Week 20)
This study was not designed or powered to test the efficacy of the positive psychotherapy intervention. We include the additional results below to illustrate how such an analysis would be undertaken in a future fullscale trial with adequate sample size. Table S1 below shows differences in mean change scores between baseline and Week 20 on each outcome measure, adjusted using analysis of covariance for service setting (stroke vs CTCBI) and baseline scores. Participants were grouped on an intention to treat basis. Mean time between assessments was 23.3 weeks (SD = 2.3). Participants with complete questionnaire data at both timepoints were included. Results for the M-CSI and the informant MPAI-4 are not reported due to very small sample sizes. A sensitivity analysis was carried out including imputed scores for missing questionnaire items; this resulted in a small increase in sample sizes but did not alter the substance of the results. It should be noted that although Week 20 was intended to be a follow-up assessment (12 weeks after the end of the treatment phase), several intervention participants had completed their treatment programme later than planned as a result of appointment cancellations and breaks in contact with the therapist. Consequently, the effects reported above may be post-treatment rather than follow-up effects for some participants.
